The article is focused on the evolution of emerging industries based on the concepts of path dependency, path creation and path plasticity. Based on an analysis of the evolution of the IT sector in two regions of Slovakia -Bratislava and Košice -it explores to what extent was the emergence of new industries influenced by the former industrial mix and the formal and informal institutions established in the preceding periods.
Introduction
Countries in Central and Eastern Europe are characterized by low innovation performance, which is the result of rigid and fragmented innovation systems (Dyker 1997; Dyker/ raDosevic 2000; Piech 2007 ). The concept of evolutionary economic geography (Boschma/ Frenken 2006) follows the empirics of case studies which describe the evolution of industries in the institutional framework of developed economies (for an overview Boschma/Frenken 2011) . Research on new industries in the postsocialist economies can contribute with critical evaluation and question the general validity of concepts of regional innovation. Economic and institutional changes in a relatively short period of time provide ample research opportunities based on evolutionary geographical approaches as the behaviour of firms and entire industries was visibly changing over time.
This article aims to analyse the evolution of the IT sector in two regions of Slovakia based on the concepts of evolutionary economic geography. Economic transformation induced industrial restructuring by enabling new knowledge combinations detached from the previous institutional system. The question is to what extent the emergence of new industries was influenced by the former industrial mix and the formal and informal institutions established in the preceding periods. The article intends to question which factors determine path dependency or plasticity of the development. It aims to contribute to the on-going debate of the mechanisms of regional structural changes from the evolutionary economic geography approach. The key to unlock these mechanisms lies in the understanding of knowledge-related processes, which accompany the emergence and growth of new industries.
Economic development in the country was affected by two major changes. The first major change was the transformation of the economy from a centrally planned to a market economy in the early 1990s. The economic transition brought the reorganisation of the enterprise sector and formed new industrial structures with new boundaries of firms. Another important change was the significant economic reforms in the years 2002 to 2006 (introduction of the flat tax, social welfare system reform, labour market reforms) and it is related to joining the EU and NATO in 2004. These changes signi ficantly affected the image of the Slovak Re public (SR) for investors, encouraged mobility of capital, labour and knowledge. Changes in the business environment at the same time initiated the growth of entrepreneurship in the economy.
In the following, first, the evolution of emerging industries from the concepts of path dependency, path creation and path plasticity is discussed. Secondly, two case studies exploring the evolution of the IT sector in the Bratislava and Košice regions are presented. In the final part, the implications of the empirical research are further discussed.
Emerging industries in concepts of path dependency, path creation and path plasticity
The concept of path dependence mostly applies to the explanation of persistent industrial specialisation and success and to the problems of slow restructuring and modernisation of old industrial regions (GraBher 1993; huDson 2005; hoDson 2008; TriPPle/ToDTlinG 2008) . The corresponding regional lock-in is a result of technology (DaviD 1985) and institutional path dependence (norTh 1990) . The sequence of events creates a self-reinforcing mechanism that seeds structures stabilising existing development path (marTin/sunley 2006). Co-evolution of institutions and firms supports cumulative knowledge dynamics, strengthens the existing development path and hampers the radical changes (norTh 2003) . The institutional path dependency therefore comes from positive network externalities and economies of scale arising from the existing institutional arrangements. Accordingly, any deviation from the established practices most likely will not survive. The whole process has been described by so-called territorial innovation models (moulaerT/sekia 2003). Concepts such as regional innovation systems (Braczyk/cooke/heiDenreich 1998), learning region (morGan 1997 , FloriDa 1995 , innovative clusters (PorTer 1990) ; innovative milieu (camaGni/maillaT ed. 2006) or industrial districts (Piore/saBel 1984) focus on exploring the continuity and cumulating of the knowledge processes, emphasizing the role of spatial proximity for localized learning and knowledge externalities. Knowledge is generated in a cumulative way (anTonelli 2008) ; it means that generation of new knowledge builds upon existing knowledge. Based on the asheim et al. (2007) SAS (= synthetic, analytical and symbolic) taxonomy of knowledge bases, we can distinguish between three ways of creating knowledge. Analytic knowledge generation involves the application of scientific principles and methods; synthetic knowledge generation forms new knowledge mainly by new combinations of existing knowledge to construct practical solutions, and finally symbolic knowledge is created by crea tive thinking showing new ways of interpreting established conventions. Cumulative dynamics cause continuity of stability of routines and other institutions which lead knowledge generation. A number of empirical studies of the evolution of industrial clusters from the automotive sector (klePPer 2002a (klePPer , 2002b , the semiconductor industry (saxenian 1994), or the rubber industry (BuensTorF/klePPer 2009) explain the main ingredients of industrial changes, as well as the spatial aspects. Spin-off processes are considered to be the key mechanism for the creation and development of new clusters (arThur 1994; klePPer 2010) . Those processes represent the creation of new firms, which detach from parent companies. Location spin-off companies follow the location of the parent companies, contributing in this way to deepening and stabilising the spatial distribution of industries over time. The establishment of a small number of firms in a particular location at the beginning results in a number of spin-off companies at later stages, which deepen the degree of industry concentration. Increasing concentrations of firms in the region indicates the appropriate location for future business conditions; thereby further deepening concentration (suire/vicenTe 2009). vicenTe/ suire (2007) stressing the role of social interactions in the location decisions of firms leading to the mimetic behaviour, i. e. in the convergence of choices of location of similar firms. Under the uncertainty, firms tend to confront their individual expectations with the collective choice of other firms (vicenTe/suire 2007, 176) . Spatial clustering is clearly a path dependent process from such a viewpoint. In addition, strong interactions among clustered firms contribute to reach network externalities which stabilise the spatial system. Local spin-off processes enhance transfer of organisational routines and technological and managerial knowledge, acquired by the workers in the former firms. A growing number of firms in a region contribute to higher competition and rivalry (PorTer 1990) , which may either lead to termination of the less successful companies or to their departure. The proximity of firms in the same industry leads commonly to increasing returns arising from agglomeration economies. The higher the number of located firms in the same industry in the region, the higher externalities in the form of knowledge spill-over could be acquired. Rather deterministic perspectives of the concept on industrial development have been widely discussed and attention focused towards the processes which lead to the creation of new paths. Traditionally, the authors have not explained the circumstances and processes which could lead to a new industrial trajectory (arThur 1994; kruGman 1991) . As marTin/simmie (2008) and marTin/sunley (2006) commented, novel ty and the emergence of new pathways is con sidered to be serendipitous. The concept of path creation (GrauD/karnøe 2001) offers an alternative explanation focusing on the role of heroic entrepreneurs that deviate from the existing structures and provide a way of understanding how to escape lock-ins. GrauD/karnøe (2001) have criticized the path dependency concept as looking too much to the history, just describing the past but not offering solutions for the de velopment of future possibilities. The emergence of major innovations is accompanied by radically new combinations of knowledge and because of this it is unlikely that new firms will be compatible with the existing institutional environment. It is exactly the opposite; it is likely that the existing routines and institutions hamper the birth of new industries. Radical innovations lead instead to a self-enforcing creative destruction process which breaks down the established institutional setting and replaces it with a new one. Therefore, new firms in emerging industries do not draw on existing institutional conditions but they create their own institutional setting. The geography of the location of new firms has been described by scoTT/sTorPer (1987) and further extended by Boschma / van Der knaPP (1999) as the concept of the window of locational opportunity (WLO). The concept was applied to answer the question whether new industries will disrupt an established spatial system. As new industry does not draw on local conditions in order to support its growth, each region has the same chance for the location of the industry. Although the spatial arrangement of new industries is uncertain and emerging industries do not have specific location preferences, regional conditions such as knowledge, skills, infrastructure and openness may play generic roles at the start of the sector (Boschma/Frenken 2006 At the same time non-local interactions help to overcome the lock-in problems and increase the ability to adapt to the technological or market changes. Innovation activities of firms are currently becoming increasingly multi-local and multi-scalar, which is a result of increasing mobility of both tacit and codified knowledge. Interactions of mobile knowledge with local knowledge pools include appropriation and contextualisation of mobile knowledge, i. e. knowledge anchoring (creviosier/JeanneraT 2009; Dahl sTröm/James 2012). Policies should aim more at supporting extra regional relations, the development of anchoring capacity or linking intra with extra regional networks (DahlsTröm/James 2012). The concept of knowledge dynamics focuses on the transformation of knowledge as one of the driving forces of innovation (sTramBach/ klemenT 2012) and uncovers the complex social dynamics behind the production of knowledge. Research on knowledge dynamics explores the role of combinatorial dynamics, i. e. innovation based on the combination of different knowledge bases. Microdynamics of innovation processes showed that firms interact also across separated but interconnected knowledge bases (maninche 2012; sTramBach/klemenT 2012). Within such constellation it is difficult for firms to develop routines, especially when the cognitive distance is large. Firms from different knowledge backgrounds have to cope with the incompatibility of organisational, technological and institutional differences and must invest in establishing mutual understanding (sTramBach/ klemenT 2012).
There is a conflict between the concept of path dependency and the emergence of new industries. sTorz (2009) proposes that if we want to understand the emergence of new industries, it is important to combine the concepts of path dependency and path plasticity. In addition, there is an open question of the relation between the old industries and emerging industries. As Dahl (2011) showed, the first generation companies are the spin-off companies, usually established by entrepreneurs previously employed by the old industries. New knowledge pools are being formed as a mixture of knowledge inherited from the previous periods in related industries toge ther with new vintages of specialised knowledge. Emerging industries can be found therefore in cognitive fields (noTeBoom 2002) closely related to dominant regional industries (Frenken et al. 2007) . Emerging industries in the region are represented only by a small group of firms which do not benefit from localisation economies such as a major labour market, specialised services or knowledge spillovers (Bosch ma/WenTinG 2007). However, they benefit from the availability of skilled labour, capital and infrastructure in related industries, especially in urban regions. Urbanisation economies dominate over localisation economies. Spatial proximity allows a more intensive and frequent interaction of agents, interfirm learning and tacit knowledge transfer. From the perspective of combinatorial knowledge dynamics identification of perspective groups of related industries which could bring a variety of new combinations of ideas without investing too much in the reconstruction of the whole institutional system.
Rationale of the case studies selection and methodology
The IT sector 1 is one of the most dynamic industries in Slovakia which demonstrated substantial growth dynamics, especially during 2002-2008. It is one of the few industries which produces innovative firms with products successful on a global scale. The empirical part of the article describes the emergence and development of the IT sector in the Bratislava and Košice regions. These two regions account together for 80 % of employment in the sector and 44 % of the number of IT firms (2008) . At the beginning of the 1990s both regions had approximately comparable levels of employment in IT. In 1997, the share of employment in the IT sector was around 35 % in the Bratislava region and 21 % in the Košice region. Even given that both regions faced the same institutional changes, the development of the IT sector was significantly different. In 2008, the market share of the Bratislava region was 62 %, whilst the Košice region had dropped to 18 %. While the growth of employment in the IT sector in the Bratislava region was stable, the Košice region recorded a decline until 2003. After 2004, both regions experienced significant growth in employment. Employment in the Bratislava region had increased 2.2 times, but in the Košice region it was higher at 3.8 times. These figures imply important structural changes in the sector and our research tried to identify the factors that enabled and influenced the changes in the development path. While the Bratislava region has developed into a region with a diverse economic base, with greater focus on services, the Kosice region is strongly dominated by heavy industries.
The article draws from the research undertaken within the EURODITE project which was further extended in Slovakia by the project REDIPE.
2 The research was based on the desk research and a series of in-depth interviews between 2008-2011, with the key representatives of the IT sector -firms, associations, universities and research centres, knowledge intermediaries, and local policy makers. In total, we had more than 50 interviews with a group of firms which had been established in the early 1990s and firms established after 2004. The selection of firms was based on their relevance to the economy, size and innovation. Each interview was recorded and the transcript of report from the interview was checked with the respondent.
Origins and evolution of the IT sector in the Bratislava and Košice regions

Brief description of the case study regions
The Bratislava region is the most economically developed region in the Slovak economy with a 26 % share of gross domestic product (2007) and a consistently low rate of unemployment. From the region dominated by large manufacturing firms in the early 1990s it has developed into a diversified region with a large tertiary sector. On-going structural changes in the regional economy resulted in a growing importance of the services, particularly in trade, finance and insurance. Manufacturing still plays an important role in the region, as the region developed into a centre of automotive industry of European importance (Volkswagen). The IT sector was, during 1997 to 2008, the fastest growing industry in the Bratislava region. Employment increased more than five times from 1 563 (1997) to 8 075 (2008) . Currently, the industry is the largest employer in the region. The Košice region has, for a long time, been dominated by the metallurgy sector (with more than 13 000 employees) and transportation (14 000 employees). The Košice region could be labelled as an industrial region dominated by traditional "old" industries exhibiting a lack of further technologically advanced sectors. This is an apparent heritage of the former centrally planned economy, when the industrial tradition has been injected quite recently (1945) (1946) (1947) (1948) (1949) (1950) (1951) (1952) (1953) (1954) (1955) (1956) (1957) (1958) (1959) (1960) . In the first decade of the 21st century a coexistence of traditional (manufacturing) and new (IT cluster) industries can be seen. The increase in employment after 2004 was mainly associated with the opening of branches of major international IT companies.
Evolution of the IT sector in the Bratislava region Origins and emergence of the IT sector in the Bratislava region (up to 2003):
The location of the IT sector in the Bratislava region has been influenced by three significant factors. First, the establishment of the first IT companies in the early 1990s was the result of 20 years of accumulation of human capital in the academic sector and specialised computing centres of the former state companies. University (1973) . The development of the IT knowledge base in the business sector was linked to the computerisation in the medium and large state-owned companies and major government offices. Despite this the establishment of computer centres in large firms was largely spontaneous and uncoordinated, several large and at that time very progressive IT systems were developed (e. g. process control software in Slovnaft or medical expert system CODEX). Although information technologies before 1989 addressed only a narrow group of people, dissemination of knowledge in the region was carried out through seminars and computer clubs. Those structures, unifying IT enthusiasts as well as professionals, served as the main platform for the knowledge interchange.
The subsequent impetus has come from the transition from central planning to the market economy since the early 1990s. The establishment of IT companies in the first half of the 1990s was as-sociated with the break-up of the academic sector and the outflow of academics from the sector. Changes in the economic system resulted in the new commercial structure. InterSoft) , but this was a period of a new generation of graduates or selfmade young men educated on computer games. The majority of the new small young IT firms are naturally connected with new programming languages, the growth of computer games, Internet and mobile technologies (huDec/ŠeBová 2012). As an example -the young graduates elaborated on new technology (e. g. DATAcrea -game software Golf club). The orientation of IT firms has shifted gradually to web technologies and telecommunication services, following global trends. Also, the positive effects of European integration can be seen -the Lisbon Agenda started the process of e-government and the orders for the public administration stimulated IT business markedly.
The key players discovered the regional IT market as late as after the Slovak EU accession (2004) . Several firms entered the region at the same time (2005) (2006) (2007) : Ness KDC (250 employees), RWE IT (215 employees), TSystems (2 000 employees), IXONOS (170 employees). All of them declared their intention to increase their numbers of employees. The arrival of the TSystems service centre has definitely changed the nature of the regional IT sector. The regional manager of TSystems, who has created the most rapidly growing foreign subsidiary in Slovakia, grew from the computer and system department in the VSŽ steel works in the 1970s. After 1990 he managed the IBM subsidiary in Košice and the Arab Emirates. The stories of other firms could affirm the crucial role of social capital in regional knowledge trajectories. TSystems initiated the dialogue between the Triple Helix actors (universities, public administration, and firms) and supported the establishment of a regional association under the name Košice IT Valley. That was the very first clustering initiative in the region and at the same time accompanied by a publicly surprising effort to change the former metallurgical image of the Košice region for a modern IT picture.
Nowadays, the IT Valley member firms show different patterns of cooperation. Foreign firms are more involved in regional activities not connected with business (e. g. relationships with universities). But they are less interested in regional business cooperation and they are fairly technologically locked. Regional firms are less active in the cluster but in reality, they cooperate at the regional level although based only on the business contracts. Some regional firms have supported the establishment of another cluster initiative Biterap, more focused on the old system and automation partnership.
Discussion on the path plasticity in the development of the IT sector
The main empirical question of our research was: Why was the development of new industries in our case study regions so different? First we look at the institutions. Firms in both regions operated in the same institutional framework and faced the same institutional changes in the national economy. The common institutional changes at national level such as the economic transformation towards a market economy (privatization, liberalisation of the price system and trade), entry to the EU (free mobility of capital and the adoption of the institutional framework of EU members) and economic reforms (tax system, upgrade of the business environment, and flexibility of labour market) between 2002 and 2006 resulted in different development paths in the regions. Both regions faced the legacy of a national innovation system inherited from the planned economy which was dominated by applied research for the large manufacturing sector. This situation impeded the development of an emerging IT sector within the established path of industrial IT solutions. The knowledge accumulation of the future emerging sector had started a long time before the first IT firms emerged. Competencies were developed within the parent sector and academia. The radical institutional changes in the economy associated with the transition from central planning to a market economy represented a common trigger for the evolution of the IT companies in both regions. The emergence of a new industry is not accidental or serendipitous, but it is historically framed by the existing institutions. The evolution, however, has shown an obvious path dependent development of the IT sector in the Košice region and the more dynamic and plastic development of the sector in the Bratislava region.
The opening of the economy in the 1990s brought much higher foreign investments in the IT sector in the Bratislava region compared to Košice. Bratislava was attractive in terms of its location and the size of the market, the presence of state institutions, financial institutions and headquarters of large companies. The inflow of foreign investment in the Košice region was the result of previous collaborations with major local com panies from the period before 1989. Therefore, the same institutional change resulted in a different impact on the development of the sector in both regions. It resulted in higher diversification in the Bratislava region but deepen ed the path dependency and specialization in the Košice region. Further institutional changes related to Slovakia's accession to the EU and later the introduction of the Euro, brought additional incentives for the further expansion of foreign investment in Slovakia (ŠiPikal 2010). It is interesting that we have observed the relocation of some of the IT companies from Bratislava to Košice since the year 2000. It was mainly because of cost arguments, as the wages in the Košice region were almost half those in the Bratislava region. But the process was also supported by local government and universities which put more effort into the reconstruction of their education system. The whole process re- were aimed at increasing the flexibility of the labour market (the removal of barriers to hiring and firing workers). Similar to the sTramBach (2010) study on customized business software in Germany, flexibility of the labour market is a key element for the development of the IT sector. The IT sector is typical for part-time jobs, freelancing and personal leasing. Thus institutional changes not only helped the growth of the industry but also allowed greater labour mobility, which brought higher spillovers to the industry.
A greater plasticity in the industry development in the Bratislava region could be observed also in the formation of associations in the field of information technology. Another important finding was that the firms which had introduced successful innovation had entirely internal innovation processes without any formal cooperation with local firms or universities. It means that firms are trying to escape from the established institutional system in order to develop their own system of routines.
Our studies have shown that one of the main factors that influenced the distinct development of sectors in the case study regions was the structure and dynamics of demand. The development of IT products is frequently based on a project form of organisation, which requires close interaction with clients. Currently the knowledge generation in the IT sector is carried out by a complex application process and we have observed a shift from the specialisation of one knowledge domain towards combinatorial knowledge dynamics (sTramBach 2008). The dominant feature of the IT sector is its dynamic interconnection with other sector contexts. Knowledge generation is based on a complex mixture of horizontal (technology knowledge) and vertical knowledge domains (different markets, industrial knowledge). Over time not only do firms develop technology competencies but also competences which are related to the specific markets which they serve.
Several IT firms detached from their parent companies in a dominant sector in the region. These were mainly large manufacturing firms in the chemical industry (Slovnaft, Istrochem) and automotive engineering (BAZ) in the Bratislava region or the metallurgical industry (VSŽ) in the Košice region. Therefore, a common denominator of the IT sector knowledge base development in both regions was a significant effect of pre-existing dominant regional industries. This reflects the notion of knowledge inheritance between parent and progeny organisations (aGar Wal et al. 2004 ) and the crucial role of the founders, who acquired knowledge and deve loped routines while working in the incumbent firm. Large manufacturing firms in a dominant sector were the main customers of IT companies; therefore industry applications, such as control and information systems, were the main IT products at that time. Firms in the Bratislava region quickly expanded their markets into other areas, especially into finance, network industries, public administration, and benefited from the pro ximity of the clients in the region. In addition, they expanded their services to the whole country and also abroad. Manufacturing comprises currently only 19 % of the IT market in Slovakia, whereas telecommunications and transportation 25 %; finance 15 %, and public administration 15 %. During the same period the IT firms in the Košice region focused on the industrial IT applications for large local manufacturing firms which were their stable customers. Knowledge in the Košice region was generated in a cumulative way and firms were further deepening their specialization within the established path. The case from the Košice region indicates that when the provision of IT services closely focuses on one sector, that sector may experience lock-in problems.
Even given that local agents (universities, customers and competitors) are an important source of knowledge for innovation in the IT sector, firms also benefit from external inputs of know ledge to gain access to the knowledge that is not available locally (TriPPle et al. 2009 ). There was a significant breakthrough towards distant knowledge interactions in the second phase in both regions. Companies entered non-local and foreign markets by opening branches and merging and taking over foreign companies. These changes were related to the entry of Slovakia into the EU and opening larger markets. Local branches of MNEs currently serve Europe, the Middle East and Africa and markets from Bratislava and Košice. Knowledge dynamics within the MNEs is based on the distance knowledge interactions, thus far with limited local interfirm learning. Large multinational firms have created internal channels through which they are able to transfer non-local knowledge. They have established specialised departments serving local and distant markets and have also developed specific mechanisms for transferring the best practices from other localities. As consultancy is dominated by tacit/sticky knowledge with a level of the embodiment co-operation activities, specialised training in competence centres is in rotation between offices. The invitation and/or recruitment of experts are crucial forms of such a knowledge anchoring mechanism.
Finally, the last distinctive feature of the development of the IT sector in the Bratislava and Košice regions was the university system. There is a close relationship between the educational system and the development of industry. Universities played a greater role in the development of the IT sector in the Bratislava region as the education sector was more than twice as large as that in Košice. The collapse of the academic sector in the 1990s was associated with the growth of new business opportunities. A similar stimulus has been the simplification of entrepreneurship since 2000, both factors stimulating the academics to establish their own businesses. Part of the IT industry in the Bratislava region has its origin in the academic sector, which was much more diversified compared to the highly specialized system in the Košice region. Therefore, universities have contributed to the path plasticity in the Bratislava region; nonetheless, they supported the path dependency in the Košice region.
Conclusions
The emergence of new industries should not be viewed in isolation from the economic, social and institutional contexts. Both aspects may strengthen path dependency and lock-in or to allow plasticity of the path. Unlike the deterministic approach within the path dependency concept, the concept of path plasticity examines the extent to which development can deviate from the previous path without collapsing the established institutional system. This article contributes to the debate on the development of new industries from the perspective of evolutionary economic geography exploring the relationship between path dependency and path plasticity. The research into the development of the IT sectors in the Bratislava and Košice regions has an exploratory character focused on the factors promoting plasticity in the evolution of the IT sector. The IT sectors in the two regions started under similar conditions, they tackled the same institutional changes, and despite this, their progress has been rather dissimilar.
The case studies have shown that the roots of the new regional industries are much deeper than it appears at first sight. The knowledge pools are cumulated a long time before the first firms of the emerging industries appear. The factor of the transition from the centrally planned to a market economy has brought extensive entrepreneurial opportunities for the IT sector. The required knowledge has been inherited mainly from the firms in dominant regional industries and partly from the universities. The rate at which the new sector remained tied to the parent industry explains a great part of the story. The innovation system inherited from the planned economy was based on industrial applications and synthetic knowledge generation remained dominant for much longer in the Košice region. The path dependency development prevailed because of the reliance on large local (manufacturing industry), technical curricula in the education system and a lack of foreign investment. All these factors combined and resulted in cumulative knowledge dynamics and path dependency. On the other hand, greater diversity of demand, inflow of multinational enterprises and a much larger variety of IT education in the Bratislava region resulted in combinatorial knowledge dynamics and led to path plasticity. 
Notes
